Grain size estimation：

SEM images (left column of
) taken from the polished and etched surfaces of the samples compared in Figure 1 are processed, and the grains of which are outlined (middle column of Figure S2 ) by the software ImageJ. This software further enables a statistic on grain size distribution and areal cumulation (right column of Figure S2 ). Taking into account the factor that very small grains tend to locate at the interstitials of a few big ones ( Figure S2 ) and these small grains actually accumulate to only a small portion of the entire material, big grains that accumulatively contribute to >95% of the material are included for estimating the average circle equivalent diameters. The resultant average circle equivalent diameters of the grains in each material are listed in Table S2 , which confirms much large grains in hot-deformed sample starting with big pieces of ingot then that of hot-pressed samples starting with hand-ground powders ( Figure   1 ). Figure 1 and Figure S2 . 
